Symptomatic, medically resistant postgastrectomy patients with alkaline reflux gastritis (ARG) have increased enterogastric reflux (EGR) documented by quantitative radionuclide biliary scanning. Even asymptomatic patients after gastrectomy have increased EGR compared with nonoperated control patients. Roux-en-Y biliary diversion, although successfully treats the clinical syndrome of ARG, has a high incidence of early and late postoperative severe gastroparesis, Roux limb retention (the Roux syndrome), or both, which often requires further remedial surgery. As an alternative to Roux-en-Y diversion, this review evaluates the efficacy of the Braun enteroenterostomy (BEE) in diverting bile away from the stomach in patients having gastric operations. Based on previous pilot studies, the BEE is positioned 30 cm from the gastroenterostomy.
Objective and Summary Background
Symptomatic, medically resistant postgastrectomy patients with alkaline reflux gastritis (ARG) have increased enterogastric reflux (EGR) documented by quantitative radionuclide biliary scanning. Even asymptomatic patients after gastrectomy have increased EGR compared with nonoperated control patients. Roux-en-Y biliary diversion, although successfully treats the clinical syndrome of ARG, has a high incidence of early and late postoperative severe gastroparesis, Roux limb retention (the Roux syndrome), or both, which often requires further remedial surgery. As an alternative to Roux-en-Y diversion, this review evaluates the efficacy of the Braun enteroenterostomy (BEE) in diverting bile away from the stomach in patients having gastric operations. Based on previous pilot studies, the BEE is positioned 30 cm from the gastroenterostomy.
Methods
Thirty patients had the following operations and were evaluated: standard pancreatoduodenectomy (8) , vagotomy and Billroth II (Bll) gastrectomy (6) , Bll gastrectomy only (10) , and palliative gastroenterostomy to an intact stomach (6) . All anastomoses were antecolic Bll with a long afferent limb and a 30-cm BEE. Four symptomatic patients with medically intractable ARG and chronic gastroparesis had subtotal Bll gastric resection with BEE rather than Roux-en-Y diversion. Eight control symptomatic patients and six asymptomatic patients with previous BIl gastrectomy and no BEE were evaluated. Radionuclide biliary scanning was performed within 30 days in all patients and at 4 to 6 months in 14 patients. Bile reflux was expressed as an EGR index (%).
Results
After operation, 18 of 34 patients (53%) had no demonstrable EGR while in the fasting state for as long as 90 minutes. The range of demonstrable bile reflux (EGR) in the remaining 16 patients was from 2% to 17% (mean, 4.5%). Enterogastric reflux in the 14 control patients (with no BEE) ranged from 5% to 82% (mean, 42%). The four patients with ARG and chronic gastroparesis treated by subtotal gastrectomy and BEE had postoperative EGR of 0%, 2%, 2%, and 4%, respectively. They are asymptomatic with no evidence of bile reflux gastritis. In the 14 patients who had late evaluation, EGR ranged from 0% to 16% (mean, 5.5%). No patient had signs or symptoms of ARG after operation.
Conclusions
Braun enteroenterostomy successfully diverts a substantial amount of bile from the stomach. The ARG syndrome might be prevented by performing BEE during gastric resection or bypass in a variety of operations. Conversion to a BlI with BEE may be an alternative to Roux-en-Y diversion in treating medically resistant ARG and subsequent may avoid the Roux syndrome.
During the 1970s and early 1980s, use of Roux-en-Y gastrojejunostomy increased dramatically to treat alkaline reflux gastritis (ARG).'-5 The early series reported nearly universal success after Roux diversion, and Rouxen-Y gastrojejunostomy was even suggested as a method of primary reconstruction after gastrectomy. 6 The initial successful results were soon replaced by reports of prolonged hospitalization, severe early gastric atony or vomiting, and late failures due to chronic gastric atony, pain, intermittent vomiting, and bezoar formation.7-'0 The Roux-en-Y stasis syndrome is probably due to transection of the jejunum and bypass of the duodenal pacemaker which causes alterations in motility, electrical activity, and stasis in the stomach, Roux limb, or both.' [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] Further remedial gastric surgery, including subtotal, near-total, or completion gastrectomy has been performed to alleviate symptoms ofchronic Roux-en-Y gastroparesis. 19 (6) ; BIT gastrectomy only for gastric ulcer or carcinoma (10); and palliative gastroenterostomy for unresectable cancer of the pancreas or duodenum (6) . The BII anastomosis and gastroenterostomy were formed as described above, usually in an antecolic manner and with the distal Braun enteroenterostomy between the afferent and efferent limbs. Group B included 14 patients who had previous vagotomy and BIT gastric resection for ulcer disease 3 months to 5 years before this study. This group had no enteroenterostomy performed and consisted of 6 asymptomatic patients and 8 patients with moderate to severe symptoms of ARG. All 14 served as controls to evaluate enterogastric reflux (EGR) in patients without BEE. Group C included 4 patients with clinical and radionuclide documentation of medically resistant ARG and some degree ofdocumented gastroparesis. Two patients had previous vagotomy and pyloroplasty: one had a previous vagotomy and antrectomy and BI and the other had a previous vagotomy and antrectomy and BII gastric resection. Rather than Rouxen-Y biliary diversion, these patients had subtotal BIT resection with a BEE. All patients in groups A and C had postoperative radionuclide biliary scanning within 30 days of surgery. Group D included 14 of the 34 patients in groups A and C. After early postoperative biliary scanning, these patients were re-evaluated in 4 to 6 months with a second biliary scanning procedure. Because enteroenterostomy resulted in a diminished volume ofgastric output in our pilot studies, we studied 12 patients (group E) and compared their postoperative gastric output with and without BEE. Six patients from group A who had either palliative gastroenterostomy or a standard Whipple procedure with BEE were evaluated. Six additional patients who had palliative gastroenterostomy for an unresectable carcinoma did not have BEE and were evaluated for postoperative gastric output.
Previously we reported our technique for Tc99m biliary scanning and the modification of the method of Tolin to quantify EGR.28 After an overnight fast, patients were scanned after receiving a bolus injection of Tc99m DISIDA. Patients were scanned for 90 to 120 minutes. After 60 minutes, most patients received an injection ofsincalide (the active octapeptide ofcholecystokinin) to stimulate gallbladder contraction. The patients were scanned for another 30 minutes after this injection. At either 90 or 120 minutes, most patients were given water spiked with Tc99m sulfur colloid to mark the stomach and delineate gastric reflux from overlapping structures such as the left lobe of the liver. Although accurately quantifying enterogastric reflux is difficult, vi- sual evidence of either reflux or no reflux, especially when the stomach is marked, is fairly easy. After marking of the stomach, computer analysis detected the amount of enterogastric reflux in the area where the stomach was positioned.
RESULTS

Group A
Of the 30 patients who had BEE with a variety of surgical procedures, postoperative radionuclide biliary scanning showed no EGR in 16. Figure 1 is the biliary scan ofone ofthese patients, which shows slow release of bile from the liver into the small intestine. There is only a slight amount of reflux into the stomach, and the stomach, which is marked with Tc99m sulfur colloid, overlaps the left lateral segment ofthe liver. Ofthe remaining 14 patients, EGR ranged from 2% to 17%, with a mean of 5.5%.
Group B
These patients served as a control group, with 14 patients having previous vagotomy and BIT resection with no enteroenterostomy. Figure 2 shows the range of EGR in all 14 patients. The asymptomatic patients had a mean EGR of 21%, with a range of 5% to 38%. The mean EGR in the group of 8 patients with symptoms of ARG was 57% (range, 32% to 82%). Figure 3 without an enteroenterostomy. During 4 postoperative days, the patients with the BEE had a mean gastric output from 90 mL to 180 mL/24 hours. In a similar period, the 6 patients without BEE had 24-hour gastric output ranging from 480 mL to 790 mL/24 hours. All patients received prophylactic H2 antagonists and routine postsurgical narcotics.
DISCUSSION
Although the first successful gastric operation was a limited distal gastrectomy with gastroduodenostomy, the first gastric operation to be widely used was gastroen-29 terostomy. 9 Wolfler performed the first gastroenterostomy in 1881; 4 27 Although his primary goal was not to decrease bilious vomiting, he did note that this problem seemed resolved in several of his patients. This procedure apparently was abandoned when the short loop or "no loop" retrocolic gastrojejunostomy became popular in the early 1 900s.
Although duodenogastric reflux and gastritis was described in the 1940s, it was not until 1962 that DuPlessis32 used the term "reflux gastritis" to describe a syndrome of abdominal pain, vomiting, and weight loss. The term "alkaline reflux gastritis" was coined by Van Heerden and associates in 1969,33 and throughout the 1970s interest in the diagnosis of this syndrome increased explosively. The topic of reflux gastritis has always been controversial, with varying opinions expressed about the importance of duodenogastric reflux after peptic ulcer surgery or even in healthy persons. [34] [35] [36] Many surgical procedures were used to treat ARG, including closure of the pyloroplasty, takedown ofthe gastroenterostomy, conversion of a BII gastroenterostomy to a BI gastroenterostomy, BEE, Henley loop, and Roux-en-Y gastrojejunostomy. Few of these procedures resulted in successful treatment, except for a 50-cm Roux-en-Y limb. In 1984 we coined the term "Roux syndrome" to describe the early and late symptoms of post-Roux-en-Y gastroparesis."l It is interesting to note that most patients with chronic Roux limb stasis or the Roux syndrome have almost complete relief from the burning abdominal pain caused by the ARG syndrome before Roux-en-Y diversion. In this study, we found that BEE adequately diverts a substantial amount of bile from the stomach in patients having a variety of operations in which a gastroenterostomy or a BII resection was performed. Although many of the patients in group A had cancer, thereby ensuring only a short follow-up, none of the other patients have had signs or symptoms of the ARG syndrome and none have required further remedial surgery. In the 4 patients in group C, we specifically performed subtotal BII resection with a BEE rather than Roux-en-Y biliary diversion. Because all of the patients had preoperative gastroparesis, we believed that the risk of postoperative gastric atony, or the Roux syndrome, would be too high. None our biliary scans, we observed radiolabeled bile above the enteroenterostomy but often with only small "wisps" of bile refluxing into the stomach and then rapidly clearing.
This can also be observed by computer-generated dynamic views that follow the bile from the liver into the small intestine. Figure 6 shows what appear to be radiolabeling above an accumulation that might be the enteroenterostomy and near the area of the gastric remnant. In these patients, no substantial accumulation appears in the stomach, and the small bowel rapidly accumulates the radiolabeled bile. Whether this can occur on 24 hours a day in a nonfasting state must be determined. It is our belief, however, that the substantial side effects of Rouxen-Y diversion and the fact that 25% to 40% of patients may require further remedial surgery may make this pro- Vol. 219, No. 5 cedure obsolete in the future ifalternatives can be found. Since this paper was submitted, we have treated two more patients with the ARG syndrome by reconstructing their gastroenterostomy with a distal BEE. Another two patients with the Roux syndrome had takedown of the Roux limb, re-establishment ofsmall bowel continuity with an end-to-end anastomosis, reresection of the previous gastroenterostomy, and creation of a new gastroenterostomy with a distal enteroenterostomy. Although it is early in the postoperative period, these patients are eating a normal diet and have no evidence of bile vomiting or burning abdominal pain.
During this study, marginal ulceration developed in two patients. One had a Whipple procedure for islet cell tumor ofthe head ofthe pancreas and the second patient had palliative gastroenterostomy for an unresectable duodenal carcinoma. Both patients have been treated successfully with H2 antagonists but neither had vagotomy as part of their procedure. This appears to be the one major objection to this procedure and may have been caused by moving the BEE down to the 30-cm level. A reasonable distance from the GE may exist where most but not all of the bile is diverted from the stomach but enough to prevent ongoing reflux gastritis. The early postoperative EGR in these two patients was 0%. The nonvagotomized patients in our study still take nighttime H2 antagonists. Although this might be considered an expensive alternative, it appears to have far fewer complications and side effects than the clinical Roux syndrome and further remedial surgery.
With the exception of highly selective vagotomy and primary Roux procedures, postoperative bile vomiting early and late in the postoperative period has plagued patients for more than 100 years. Although it successfully treats ARG, the disadvantages ofRoux-en-Y biliary diversion far outweigh its utility. Roux-en-Y reconstruction is used appropriately after total or near-total gastrectomy (usually for malignancy) to keep bile from the esophagus. We hope its use as a primary procedure for ulcer disease or as a remedial operation for postgastrectomy complications will decrease with time.
